2-Methoxyestradiol induced Bax phosphorylation and apoptosis in human retinoblastoma cells via p38 MAPK activation.
Retinoblastoma (Rb) is a common childhood intraocular cancer that affects approximately 300 children each year in the United States alone. 2-Methoxyestradiol (2ME), an endogenous metabolite of 17-β-estradiol that dose not bind to nuclear estrogen receptor, exhibits potent apoptotic activity against rapidly growing tumor cells. Here, we report that 2ME induction of apoptosis was demonstrated by early fragmented DNA after 48 h of incubation with 10 µM 2ME in Rb cell lines. Subsequently, a decrease of proliferation was observed in a time- and dose-dependent manner. Further analysis of the mechanism indicates that p38 kinase plays a critical role in 2ME-induced apoptosis in Y79 cells, even though ERK was also activated by 2ME under the same conditions. Activation of p38 kinase also mediates 2ME induced Bax phosphorylated at Thr(167) after a 6 h treatment of 2ME, which in turn prevents formation of the Bcl-2-Bax heterodimer. Both p38 specific inhibitor, SB 203580, or p38 knockdown by specific siRNA, blocked 2ME induction of Bax phosphorylation. Furthermore, only transiently transfected mutant BaxT167A, but not Bax S163A, inhibited 2ME-induced apoptosis. In summary, our data suggest that 2ME induces apoptosis in human Rb cells by causing phosphorylation of p38 Mitogen-activated protein kinase (MAPK), which appears to be correlated with phosphorlation of Bax. This understanding of 2ME's ability may help develop it as a promising therapeutic candidate by inducing apoptosis in a Rb.